Fluorescence study of DNA alkylation by epoxides.
A simple fluorescence assay was devised to measure alkylation of guanine. The assay was tested with simple epoxides: propylene oxide, glycidol, epichlorohydrin, trichloropropylene oxide and styrene oxide, which are known to vary considerably in their mutagenic potency. The order of reactivity parallelled the mutagenic potency, trichloropropylene oxide being the most reactive alkylating agent. Each epoxide alkylated deoxyguanosine faster than single-stranded DNA, at equal concentrations of guanine. Single-stranded DNA was alkylated substantially faster than was double-stranded DNA. The reaction products with each substrate were analysed by thin-layer chromatography and exhibited similar Rf-values. It was concluded that polymers, particularly double-stranded DNA, reacted slower than deoxyguanosine due to the properties of polymers in solution rather than the unavailability of reactive sites for alkylation.